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METHOD FOR SEPARATING ORGANOZINC
CATALYST FROM POLYALKYLENE
CARBONATE POLYMERIZATION
SOLUTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a National Phase entry pursuant
to 35 U.S.C. § 371 of International Application No. PCT/
KR2020/013223 filed on Sep. 28, 2020, and claims the
benefit of and priority to Korean Patent Application No.
10-2019-0120841, filed on Sep. 30, 2019, the entire contents
of which are hereby incorporated by reference in their
entirety for all purposes as 1t fully set forth herein.

10

15

TECHNICAL FIELD

The present invention relates to a method for separating 5,
an organozinc catalyst from a polyalkylene carbonate
polymerization solution. More particularly, the present
invention relates to a method for easily separating an
organozinc catalyst by changing the composition of a poly-
alkylene carbonate polymerization solution. 25

BACKGROUND ART

A polyalkylene carbonate resin 1s a biodegradable resin
prepared by polymerization reaction of ethylene oxide (EQ) 30
and CO, 1n the presence of a catalyst.

As the catalyst used for preparing the polyalkylene car-
bonate resin, an organozinc catalyst such as a zinc glutarate
catalyst in which zinc and dicarboxylic acid are combined,
1s mostly used.

However, since the organozinc catalyst 1s uniformly dis-
persed 1n a polymerization solution after completing polym-
erization, 1t 1s diflicult to separate the organozinc catalyst
from a polyalkylene carbonate polymerization solution.
Betore polymerizing polyalkylene carbonate, the organozinc
catalyst 1s agglomerated, but according to the progress of
polymerization, viscosity increases, shear stress increases,
the organozinc catalyst 1s dispersed as minute particles, and
polyalkylene carbonate remains on the surface of the cata- 45
lyst after polymerization to be emulsified and dispersed 1n a
polymerization solution. On this account, the separation of
the organozinc catalyst 1n the polyalkylene carbonate
polymerization solution 1s diflicult by using a filter such as
a metal filter, a polypropylene fabric filter, and a cellulose 30

filter paper, or by a centrifugal separation method, which are
generally used 1n the removing process of a heterogeneous
catalyst.

In order to separate an organozinc catalyst uniformly
dispersed in a solution phase, a method for separating an 55
organozinc catalyst by applying silica, a compatible coagu-
lant, and other solvents has been suggested, but there are
limits 1n that the separation efliciency of catalyst particles is
not good, and the contamination or decomposition of a
finally prepared polyalkylene carbonate 1s induced. 60

35

40

DISCLOSURE OF THE INVENTION

Technical Problem
63
The present invention has been devised to solve the
above-described problems and provides a method for effec-

2

tively separating an organozinc catalyst dispersed 1n a poly-
alkylene carbonate polymerization solution.

Technical Solution

To solve the problems, the present invention provides a
method for separating an organozinc catalyst from a poly-
alkylene carbonate polymerization solution, comprising:
stirring and aging a polymerization solution comprising a
polyalkylene carbonate resin, an organozinc catalyst, an
alkylene oxide and a polymerization solvent; and filtering
the polymerization solution after completing the aging.

Advantageous Ellects

In the method for separating an organozinc catalyst of the
present invention, a step of aging by stirring a polymeriza-
tion solution 1s performed after completing the polymeriza-
tion of a polyalkylene carbonate resin. In case of performing
an aging process as in the present mmvention, an unreacted
alkylene oxide monomer 1n the polymerization solution 1s
polymerized into a polyalkylene glycol at the surface of the
organozinc catalyst. Accordingly, during performing the
aging process, the surface of the organozinc catalyst is
changed from polyalkylene carbonate-dominant surface to
polyalkylene glycol-dominant surface, a catalyst including
the polyalkylene glycol 1s precipitated at the bottom part of
the polymerization solution, and as a result, phase separation
occurs 1nto an upper layer part including the polyalkylene
carbonate resin and the solvent and a lower layer part
including the polyalkylene glycol and the catalyst. Accord-
ing to the method of the present invention, a polymerization
solution of which phases are separated into the organozinc
catalyst and the polyalkylene carbonate resin, could be
obtained, and the organozinc catalyst can be easily separated
through filtering.

Meanwhile, 1n case of additionally performing a step of
injecting a coagulant after the aging step, the organozinc
catalyst 1s coagulated, and the phase separation 1s promoted,
thereby further improving the separation efliciency of the
organozinc catalyst.

In addition, 1n case of separating the organozinc catalyst
according to the method of the present invention, the catalyst
can be separated 1into a chemically unchangeable state, and
there are advantages in that the regeneration thereof 1s
possible, and the polymerization solution could be reused
without separation.

BRIEF DESCRIPTION OF THE INVENTION

FIG. 1 1s a photographic image showing the state of
polymerization solutions obtained from Example 1 and
Comparative Example 1.

FIG. 2 1s a photographic image showing the state of
filtered solutions obtained by filtering the polymerization
solutions of Example 1 and Comparative Example 1.

FIG. 3 1s a photographic image showing the state of
polymerization solutions obtained from Examples 1-6.

FIG. 4 1s a photographic image showing the state of
polymerization solutions obtained from Comparative
Examples 1-3.

BEST MODE FOR CARRYING OUT TH.
INVENTION

(Ll

It will be understood that words or terms used in the
description and claims of the present invention shall not be
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interpreted as the meaning defined 1n commonly used dic-
tionaries. It will be further understood that the words or
terms should be interpreted as having a meaning that 1s
consistent with their meaning of the technical 1dea of the
invention, based on the principle that an inventor may
properly define the meaning of the words or terms to best
explain the mvention.

The terms used herein are for the purpose of describing
particular embodiments only and are not imtended to limit
the present invention. The singular forms are intended to
include the plural forms as well, unless the context clearly
indicates otherwise.

It will be further understood that the terms “comprising’”,
“having”, etc., when used 1n this specification, specily the
presence of stated features, numbers, steps, elements or
combinations thereof, but do not preclude the presence or
addition of one or more other features, numbers, steps,
clements or combinations thereof.

Hereinafter, the present mvention will be explained in
more detail.

The present invention relates to a method for separating
an organozinc catalyst from a polymerization solution used
for preparing a polyalkylene carbonate resin, and the method
of the present invention includes (1) a step of stirring and
aging a polymerization solution including a polyalkylene
carbonate resin and an organozinc catalyst, and (2) a step of
filtering the polymerization solution aiter completing the
aging.

The present inventors found that 1 an aging process 1s
performed after completing the polymerization of a polyal-
kylene carbonate resin, an unreacted alkylene oxide mono-
mer remaining in the polymerization solution of the poly-
alkylene carbonate resin 1s additionally polymerized at the
surface of an organozinc catalyst during the aging process to
form a polyalkylene glycol, and accordingly, the organozinc
catalyst 1s precipitated to arise phase separation, and the
polyalkylene carbonate resin and the organozinc catalyst
could be easily separated, and completed the present inven-
tion.

In the present invention, the polymerization solution 1s a
solution after completing the polymerization of the polyal-
kylene carbonate resin and removing CO,, and includes a
polyalkylene carbonate resin, an organozinc catalyst, an
alkylene oxide unreacted reactant and a polymerization
solvent. In addition, 1n the polymerization solution, a poly-
alkylene glycol which 1s a reaction by-product can be
included.

Generally, 1n the preparation process of a polyethylene
carbonate resin, a conversion ratio of an alkylene oxide
reactant into a polyalkylene carbonate 1s a level of 40-60%.
Accordingly, in the polymerization solution, an unreacted
alkylene oxide monomer 1s present 1n addition to the poly-
alkylene carbonate resin as a product and of the organozinc
catalyst as a catalyst. In this case, the alkylene oxide
monomer can be, for example, alkylene oxide of 2 to 20
carbon atoms, particularly, ethylene oxide, propylene oxide,
butene oxide, pentene oxide, hexene oxide, octene oxide,
decene oxide, dodecene oxide, tetradecene oxide, hexade-
cene oxide, octadecene oxide, butadiene monoxide, 1,2-
epoxy-7-octene, epitfluorohydrin, epichlorohydrin, epibro-
mohydrin, 1sopropyl glycidyl ether, butyl glycidyl ether,
t-butyl glycidyl ether, 2-ethylhexyl glycidyl ether, allyl
glycidyl ether, etc.

Meanwhile, the organozinc catalyst can be an organozinc
catalyst used for polymerizing a polyalkylene carbonate
resin 1n this technical art, for example, a zinc dicarboxylate-
based compound. Particularly, the zinc dicarboxylate-based
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compound can include a zinc salt of aliphatic dicarboxylate
of 3 to 20 carbon atoms or a zinc salt of aromatic dicar-
boxylate of 8 to 40 carbon atoms. The aliphatic carboxylate
of 3 to 20 carbon atoms can be, for example, glutarate,
malonate, succinate, or adipate, and the aromatic dicarboxy-
late of 8 to 40 carbon atoms can be, for example, tereph-
thalate, 1sophthalate, homophthalate or phenyl glutarate,
without limitation. In view of the activity of the organozinc
catalyst, the organozinc catalyst can particularly preferably
be zinc glutarate.

The organozinc catalyst can include particles having an
average particle diameter of 0.5 um or less and particle
diameter standard deviation of 0.04 um or less. Particularly,
the organozinc catalyst can have a uniform particle shape
having an average particle diameter of 0.5 um or less, or 0.1
to 0.4 um, or 0.2 to 0.4 um, and particle diameter standard
deviation of 0.04 um or less, or 0.01 to 0.03 um.

As described above, since the organozinc catalyst has
minute and uniform particle diameter, the organozinc cata-
lyst can have a surface area of 1.8 m*/g or more, or 1.8 to
2.5 m?/g. As a result, the contact area of the organozinc
catalyst with the reactants can increase during the prepara-
tion process of the polyalkylene carbonate resin, and
improved activity can be shown.

Meanwhile, as the polymerization solvent, polymeriza-
tion solvents used for polymerizing a polyalkylene carbon-
ate 1n this technical field can be used without limitation. For
example, the polymerization solvent can be methylene chlo-
ride, ethylene dichloride, trichloroethane, tetrachloroethane,
chloroform, acetonitrile, propionitrile, dimethyl formamade,
N-methyl-2-pyrrolidone, dimethyl sulfoxide, nitromethane
1,4-dioxane, 1,3-dioxolane, hexane, toluene, tetrahydro-
furan, methyl ethyl ketone, methylamine ketone, methyl
1sobutyl ketone, acetone, cyclohexanone, trichloroethylene,
methyl acetate, vinyl acetate, ethyl acetate, propyl acetate,
butyrolactone, caprolactone, nitropropane, benzene, styrene,
xylene and methyl propasol, or a mixture of two or more
thereof, without limitation.

In the above-described polycarbonate resin polymeriza-
tion solution, the organozinc catalyst and the polyalkylene
carbonate resin are present in uniformly dispersed type, and
the separation thereof 1s not easy. Accordingly, in the present
invention, 1 order to separate the organozinc catalyst from
the polymerization solution, a step of aging while stirring the
polymerization solution after completing the polymerization
of the polyalkylene carbonate 1s performed for a certain
time. The aging step can be performed at a temperature
range of 10° C. to 70° C., and the aging time can be 12 hours
or more, preferably, about 12 hours to 144 hours. If the aging
temperature and time satisiy the above-described ranges, the
polymerization reaction of a polyalkylene glycol at the
surface of the organozinc catalyst can be smoothly carried
out, and the phase separation of the organozinc catalyst and
the polyalkylene carbonate can be achieved well.

If the aging process 1s performed as described above, the
remaining unreacted alkylene oxide monomer 1n the polym-
erization solution 1s polymerized at the surface of the
organozinc catalyst to form the polyalkylene glycol. By such
additional polymerization reaction, the composition of the
surface of the organozinc catalyst 1s changed from polyal-
kvlene carbonate-dominant into polyalkylene glycol-domi-
nant, and according to the increase of the amount of the
polyalkylene glycol formed at the surface of the catalyst, the
polyalkylene glycol and the organozinc catalyst are agglom-
crated and precipitated, thereby inducing phase separation.
Accordingly, the polymerization solution after completing
the aging can be separated into an upper layer part including
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the polyalkylene carbonate resin and the polymerization
solvent and a lower layer part including the polyalkylene
glycol and the catalyst.

Meanwhile, though not essential, 1n the method of the
present invention, a step of injecting a coagulant after the
aging step and prior to the filtering step, which will be
explained later, can be additionally performed, as necessary.
In case of additionally performing the 1njecting step of the
coagulant, the organozinc catalyst can be coagulated, the
phase separation of the polymerization solution can be
promoted, and the separation efficiency of the catalyst can be
improved even further.

In this case, as the coagulant, a solid-state coagulant can
preferably be used, for example, polymethyl methacrylate
(PMMA), a polymethyl methacrylate copolymer, cellulose,
silica, diatomite, activated carbon, guar gum, alumina, alu-
minum hydroxide, sodium chloride, sodium sulfate, calctum
chloride, magnesium sulfate, etc., can be used, without
limitation.

Preferably, the polymethyl methacrylate can be used as
the coagulant, and 1n this case, the polymethyl methacrylate

can have a weight average molecular weight (Mw) of 50,000
o/mol-200,000 g/mol, preterably, 70,000 g/mol-150,000

g/mol, more preferably, 90,000 g/mol-100,000 g/mol, and a
melting index (MI, measurement conditions: 230° C., load
of 3.8 kg) of 10 g/10 min-30 g/10 min, preferably, 15 g/10
min-25 g/10 min.

In addition, the coagulant can be injected 1n an amount of
0.01-10 wt %, preterably, 0.1 to 5 wt %, more preferably, 0.1
to 2 wt % 1n the polymerization solution. If the amount of
the coagulant 1s too small, the separation efliciency of the
catalyst 1s 1nsignificant, and 1f the amount 1s too large, an
additional process for separating the coagulant 1s required,
and process efliciency can be reduced.

In addition, the method of the present mmvention can
additionally include a step of performing centrifugal sepa-
ration of the polymernization solution prior to the filtering
step, which will be explained later, as necessary.

The centrifugal separation 1s for promoting the phase
separation of the polymerization solution, and can be per-
formed, for example, with a relative centrifugal force of 100
G to 50,000 G, or 1,000 G to 30,000 G, or 2,000 G to 20,000
(G, for 0.1 minutes to 10 minutes, or 0.1 minutes to 5
minutes. The relative centrifugal force 1s a value i case
where a centrifugal force 1s represented by the ratio with
respect to the gravity of the earth and can mean a force
applied during performing the centrifugal separation. If the
relative centrifugal force 1s excessively small and less than
100 G, or 1f the time for performing the centrifugal separa-
tion 1s excessively reduced and less than 0.1 minutes, the
coagulating eflects of the organozinc catalyst particles can
be reduced.

Examples of a particular method for performing the
centrifugal separation 1s not severely limited, and diverse
centrifugal separation apparatuses widely used in this tech-
nical field can be used, without limitation.

If the phase-separated polymerization solution 1s obtained
by the above-described method, this polymerization solution
1s filtered to separate the organozinc catalyst from the
polyalkylene carbonate resin polymerization solution. In this
case, the filtering can be performed by using a commonly
used {filtering method 1n this technical field by using a filter
such as a polypropylene fabric filter and a cellulose filter
paper, and the method 1s not specifically limited.

According to the method of the present invention, the
polyalkylene glycol formed at the surface of the catalyst
through the aging step and the organozinc catalyst are
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mostly coagulated and precipitated, and move toward the
lower layer part of the polymerization solution, and at the
upper layer part of the polymerization solution, the polyal-
kylene carbonate resin and the polymerization solvent
remain. In case of performing the coagulant injection and/or
centrifugal separation steps, such phase separation can be
promoted even further.

According to the method of the present imvention as
described above, the polyalkylene carbonate resin and the
organozinc catalyst are present in a separated state through
the phase separation, and the organozinc catalyst can be
casily separated through filtering.

MODE FOR CARRYING OUT THE INVENTION

Hereinatter, the present invention will be particularly
explained through particular embodiments.

Example 1

Carbon dioxide and ethylene oxide were polymerized 1n
the presence of an organozinc catalyst to synthesize a
polyalkylene carbonate resin solution.

Then, carbon dioxide was removed from a polymerization
reactor, and a polyalkylene carbonate resin including a
solvent, a polyalkylene carbonate resin, an organozinc cata-
lyst, etc., as they were, was additionally aged while stirring

at 25° C. for one day.

Comparative Example 1

A polyalkylene carbonate resin polymerization solution
including a solvent, a polyalkylene carbonate resin and an
organozinc catalyst was obtained by the same method as
Example 1 except for not performing the aging process.

Experimental Example 1

The states of the polymerization solutions obtained
according to Comparative Example 1 and Example 1 were
visually mspected. In FIG. 1, a photographic image showing
the states of the polymerization solutions of Comparative
Example 1 and Example 1 1s shown. As shown 1n FIG. 1, 1n
the solution of Comparative Example 1, which did not
undergo an aging process, components are uniformly dis-
persed without phase separation, but in contrast, in the
solution of Example 1, which performed an aging process,
phase separation 1s shown.

In addition, 1n order to confirm the composition, NMR
analysis was conducted on the specimens taken from the
polymerization solution of Comparative Example 1, and the
upper layer solution and the lower layer solution of the
polymerization solution of Example 1. The analysis results
are shown 1n [Table 1] below.

TABLE 1
Example 1
Comparative Upper layer Lower layer
Example 1 solution solution
PEC 99.84 wt % 94.55 wt % 28.44 wt %
PEG 0.16 wt % 545 wt % 71.56 wt %

PEC: polyethylene carbonate,
PEG: polyethylene glycol

As shown 1n [Table 1], 1t could be confirmed that the
polymerization solution of Example 1, which underwent an
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aging process, showed the high content of polyethylene
glycol when compared with Comparative Example 1, and
this shows that the polyethylene glycol was additionally
polymerized through the aging process.

In addition, 1t could be confirmed that 1n the upper layer
solution of the polymerization solution of Example 1, poly-
cthylene carbonate 1s present as a main component, and 1n
the lower layer solution, the polyethylene glycol 1s present
as a main component.

Experimental Example 2

A filter pad of a cellulose material was 1nstalled 1n a filter
press changer, and the polymerization solutions of Com-
parative Example 1 and Example 1 were passed there-
through to perform filtering experiments. The polymeriza-
tion solutions were mjected with a pressure of 7 bar, and the
filtered solutions were put 1n glass vials to compare trans-
parency. In FIG. 2, a photographic image showing the states
of the solutions filtered and put in the glass vials 1s shown.
As shown 1n FIG. 2, it could be confirmed that the solution
of Example 1 1s transparent after filtering, but the solution of
Comparative Example 1 1s opaque after filtering, because an
organozinc catalyst 1s not separated but remain.

In addition, 1n order to check the remaining amount of the
catalyst in the filtered solution, the Zn metal content 1n the
filtered solution was measured using an inductively coupled
plasma (ICP) apparatus. Measurement results are shown in

[Table 2] below.

TABLE 2

Zn content (ppm)

40
1450

Example 1
Comparative Example 1

As shown in Table 2, the polymenzation solution of
Example 1, which underwent an aging process showed
significantly reduced Zn content 1n the filtered solution when
compared with the filtered solution of the polymerization
solution of Comparative Example 1, and according to the
method of Example 1, the separation efliciency of an
organozinc catalyst 1s significantly excellent.

Example 2

A polyethylene carbonate resin was prepared and aging

was performed by the same method as Example 1. Through
NMR analysis on the components of the polymerization
solution after aging, the polyethylene glycol content 1n the
polymerization solution was found 1.5 parts by weight based
on 100 parts by weight of the polyethylene carbonate.
Then, 0.1 wt % of polymethyl methacrylate (melting
index (MI)=23 g/10 min, weight average molecular weight
Mw=90,000-100,000 g/mol) was added as a coagulant to the
polymerization solution after completing the aging, and
centrifugal separation was conducted 1n a centrifuge with

3000 G for 3 minutes.

Example 3

The same method as Example 2 was performed except for
adding 0.2 wt % of polymethyl methacrylate (melting index
(MD)=23 ¢/10 min, weight average molecular weight

Mw=90,000-100,000 g/mol) as a coagulant.
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3
Example 4

The same method as Example 2 was performed except for
adding 0.3 wt % of polymethyl methacrylate (melting index
(MI)=23 g/10 min, weight average molecular weight

Mw=90,000-100,000 g/mol) as a coagulant.

Example 5

The same method as Example 2 was performed except for
adding 0.4 wt % of polymethyl methacrylate (imelting index

(MI)=23 g/10 min, weight average molecular weight
Mw=90,000-100,000 g/mol) as a coagulant.

Example 6

The same method as Example 2 was performed except for
adding 0.5 wt % of polymethyl methacrylate (melting index

(MD)=23 ¢/10 min, weight average molecular weight
Mw=90,000-100,000 g/mol) as a coagulant.

Comparative Example 2

A polyethylene carbonate resin was prepared by the same
method as Comparative Example 1. Then, 5 wt % of
polyethylene glycol having a weight average molecular
weight of 200 g/mol was added to a polymerization solution
including the polyethylene carbonate resin, and centrifugal
separation was conducted 1n a centrifuge with 3000 G for 3
minutes.

Comparative Example 3

The same method as Comparative Example 2 was per-
formed except for adding polyethylene glycol having a
welght average molecular weight of 600 g/mol.

Comparative Example 4

The same method as Comparative Example 2 was per-
formed except for adding polyethylene glycol having a
welght average molecular weight of 2,000 g/mol.

Comparative Example 5

The same method as Comparative Example 2 was per-
formed except for adding polyethylene glycol having a
welght average molecular weight of 10,000 g/mol.

Experimental Example 3

The states of the solutions obtained from Examples 1-6
and Comparative Examples 1-5 were visually checked. In
FIG. 3, a photographic image showing the states of the
solutions of Examples 1-6 1s shown, and in FIG. 4, a
photographic 1image showing the states of the solutions of
Comparative Examples 1-5 1s shown.

As shown 1 FIG. 3, when compared with the solution of
Example 1, in which a coagulant was not imected, the
transparency of the solutions of Examples 2-6, in which a
coagulant was 1njected, was higher, and 1t could be con-
firmed that with the increase of the 1njection amount of the
coagulant, the transparency was improved. This shows that
the separating eflects ol an organozinc catalyst were
improved through the mjection of a coagulant.

In contrast, as shown in FIG. 4, 1n case of Comparative
Examples 2-5, in which polyethylene glycol was not pro-
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duced through an aging process, but polyethylene glycol
was 1njected, the solutions were opaque as in Comparative
Example 1, and this shows that the organozinc catalyst was
in a dispersed state 1in the polymerization solutions after
centrifugal separation. That 1s, the separating effects of an
organozinc catalyst was not achueved by a method of adding
polyethylene glycol, without forming polyethylene glycol at
the surface of a catalyst through an aging process.

The invention claimed 1s:
1. A method for separating an organozinc catalyst from a
polyalkylene carbonate polymerization solution, the method
comprising;
stirring and aging a polymerization solution comprising a
polyalkylene carbonate resin, an organozinc catalyst,
an alkylene oxide and a polymerization solvent; and

filtering the polymerization solution after completing the
aging.

2. The method for separating an organozinc catalyst from
a polyalkylene carbonate polymernzation solution according
to claim 1, wherein the aging i1s performed 1n a temperature
range of 10° © C. to 70° ° C.

3. The method for separating an organozinc catalyst from
a polyalkylene carbonate polymerization solution according
to claim 1, wherein the aging 1s performed for 12 hours or
more.

4. The method for separating an organozinc catalyst from
a polyalkylene carbonate polymerization solution according
to claim 1, wherein a polyalkylene glycol 1s polymerized at
a surface of the organozinc catalyst during the aging.

5. The method for separating an organozinc catalyst from
a polyalkylene carbonate polymernization solution according
to claam 1, wherein the polymernization solution after com-
pleting the aging 1s phase separated into an upper layer part
comprising the polyalkylene carbonate resin and the solvent
and a lower layer part comprising a polyalkylene glycol and
the organozinc catalyst.
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6. The method for separating an organozinc catalyst from
a polyalkylene carbonate polymerization solution according
to claim 1, further comprising injecting a coagulant after the
aging and prior to the filtering.

7. The method for separating an organozinc catalyst from
a polyalkylene carbonate polymerization solution according
to claam 6, wherein the coagulant 1s a coagulant of a solid
phase.

8. The method for separating an organozinc catalyst from
a polyalkylene carbonate polymerization solution according
to claim 7, wherein the coagulant 1s one or more selected
from the group consisting of polymethyl methacrylate
(PMMA), a polymethyl methacrylate copolymer, cellulose,
silica, diatomite, activated carbon, guar gum, alumina, alu-
minum hydroxide, sodium chloride, sodium sulfate, calctum
chloride, and magnesium sulfate.

9. The method for separating an organozinc catalyst from
a polyalkylene carbonate polymerization solution according
to claim 6, wherein the coagulant 1s injected 1n an amount of
0.01-10 wt % 1n the polymerization solution.

10. The method for separating an organozinc catalyst
from a polyalkylene carbonate polymerization solution
according to claim 1, further comprising centrifugal sepa-
ration of the polymerization solution after completing the
aging and prior to the filtering.

11. A method for separating an organozinc catalyst from
a polyalkylene carbonate polymerization solution, the
method comprising:

stirring and aging a polymerization solution comprising a

polyalkylene carbonate resin, an organozinc catalyst,
an alkylene oxide and a polymerization solvent until
the polymerization solution 1s phase separated into an
upper layer part comprising the polyalkylene carbonate
resin and the solvent and a lower layer part comprising
a polyalkylene glycol and the organozinc catalyst.
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